H-H NOE simulations
The signal intensities of NOESY cross-peaks of protons i and j are proportional to proton-proton cross-relaxation rates, σij. The σij are functions of (a) the overall correlation times of the helix, (b) the internuclear Hi-Hj distance (2.8 Å for Hi-Hi ±1 ), and (c) the angle made by the Hi-Hj internuclear vectors and the long axis of the helix. In addition, an order parameter SHH 2 that accounts for internal motion of the Hi-Hj internuclear vector scales σij. The NOESY spectrum was recorded using a large mixing time (0.25 s) in order to ensure adequate signal-to-noise of the cross-peak intensities. Spin-diffusion effects were accounted for in the calculations by including cross-relaxation involving seven spins in the simulations of the cross-peak intensities ( Figure S6A ). The calculations also accounted for the fact that each amide site was 8% deuterated. Rate matrices and populations were calculated for the fully protonated state and the six states in which a single deuteron was present. The small population of remaining states (ca. 8%) containing more than one deuteron, was divided by six and added to the population of each of the six single-deuteron states. The values of Ii ±1 /Id so calculated are about 10% smaller than those calculated assuming 100% protonation. Cross-relaxation rates are calculated for an idealized a-helix with an axially symmetric diffusion tensor, with its unique axis parallel to the helix axis, an interproton H N-H N distance of 2.8 Å, 4 τm = 10.3 ns and ρ = 7.6. For a mixing time of 0.25, the calculation yields a value of Ii ±1 /Id = 0.33, somewhat larger than the average measured value of Ii ±1 /Id, ca. 0.28, for residues near the center of the helix. ( Figure S6B ). The observation that the calculated value of Ii ±1 /Id exceeds the measured value, is in part due to the implicit assumption in the calculation that SHH 2 = 1. Indeed, the observed decrease in Ii ±1 /Id as residue positions recede from the center of the helix, following the behavior of 15 N R2 ( Figure 6C , main text).
Structure calculations
Structural models for SAH were obtained using the XPLOR-NIH software package 5 via a standard Cartesian molecular dynamics simulated annealing refinement protocol, starting from the coordinates of an idealized α-helical structure with backbone torsion angles of φ = −62.5°, ψ = −42.5°, ω = 180°. The protocol included 400,000 steps of 2 fs each, with the temperature linearly ramped down from 3000 to 25 K, followed by a Powell energy minimization. Fitted experimental restraints included the newly measured 1 DNH, 1 DC'N, 2 DC'H RDCs from the Pf1 medium (with 100 mM NaCl) and 1 DHN RDCs measured in Pf1 with no NaCl, scaled by the inverse or the 15 N R2 to account for differential dynamics (see main text). Empirical force fields included quadratic bond, angle, and improper terms with force constants of 5000 kcal.Å -2 .mol, 500 kcal.rad -2 .mol -1 and 500 kcal.rad -2 .mol, respectively, as well as a quartic repulsive-only non-bonded potential with a force constant of 4 kcal.Å -2 .mol -1 . In addition, backbone/backbone hydrogen bonding geometries were restrained via a potential of mean force (HBDB term in XPLOR-NIH). 6 Fixed magnitude alignment tensors were used during the structural calculations, with the axial and rhombic components of each alignment tensor determined by SVD fitting of the R2-scaled RDCs, of each alignment condition, to an idealized α-helix. to the 1 DNH couplings) that yielded best cross validation performance according to a grid searching procedure. The 1 DNH RDC force constant multipliers (and thereby the multipliers for the other types of RDCs) were ramped up with a constant multiplicative factor throughout the protocol from 0.05 to 2.5; i.e., at 25 K, the 1 DNH force constant was ramped up to 1 kcal.Hz -2 .mol -1 . The ten lowest energy structures obtained from the above refinement protocol were then used as starting conformers for modeling the side-chain conformations in implicit solvent using empirical energy terms of the XPLOR-NIH software. In addition to the energy terms used in the above backbone refinement protocol, two empirical terms, torsionDBPot and eefxPot, were used to model the side-chain conformations. A total of 50 structures was generated for each starting model, and the lowest energy structure was retained for each of the ten starting conformers and then deposited in the PDB (entry 6OBI).
RDCs versus persistence length
We derive the scaling of the averaged second order Legendre polynomial for a worm-like chain, <P2(cos(βn))>, as a function of position n from the origin (tagging site), fully analogous to the derivation by Landau and Lifshitz 8 of <cos(βn)> = exp(-n/LP). Following Landau and Lifshitz, the angles between the tangents, ta, tb, and tc at three points a, b, and c on the chain are related by cos θac = cos θab cos θbc -sin θab sin θbc cos φab,bc
where φab,bc is the angle between the planes (ta, tb) and (tb, tc). Bearing in mind that in a worm-like chain the fluctuations of curvature for sections ab and bc for a given direction of tb are statistically independent, i.e., < cos φab,bc > = 0, averaging over a large distribution of worm like chains, all coaligned at the origin, yields s4 < cos θac > = < cos θab > < cos θbc > (A2) Eq. A2 shows that the mean value of qn at position n is a multiplicative function of the number of intervening segments, n, relative to the origin of the chain, i.e., must be an exponentially decreasing function exp(-n/LP), with LP being the persistence length.
Below, we first show that analogous to eq A2, < P2(cos θac) > = < P2(cos θab) > < P2(cos θbc) >, i.e., that < P2(cos θn) > also is an exponentially decaying function:
where we again used < cos φab,bc > = 0 and < cos 15 N R1 ρ values measured at 14.1 (600 MHz) and 18.8 T (800 MHz 1 H frequency), using a 2.5 kHz spin lock field. On-resonance R1 ρ values are derived from the measured values using the small, standard adjustment for off-resonance effects:
2 φ, where R1 ρ ′ is the experimentally measured value, and R1 ρ is the on-resonance value. 
